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Polypropylene homopolymer has been filled with an amount of 70 Vol.% of spherical soft
magnetic Iron-Silicon (6.8% Silicon).
The particle size distribution chosen was below 106 microns. A small peak of particle
size was found to be near 30 microns. The Sauter-diameter was calculated to be 49.58
microns. The existing iron-silicon-powder was compared to the Fuller-Curve.
A standard thermoplastic was taken as a matrix material and several additives for
higher heat resistance, metal inactivation and lubrication have been used.
Rheological analysis took place. The highly filled compound material was found to
be processed best with shear rates beneath 200 s−1 in extrusion and injection moulding
processes.
Using a concurrent twin screw extrusion machine the material was produced. We used
temperatures between 230 and 240◦C and rotational frequencies of 400 min−1. Only a
few shear elements were placed upon the screw and the filler material has been heated
to 150◦C.
With the Injection moulding process parts for magnetic characterizing have been pro-
duced. We used 240◦C melt temperature, injection velocities between 2 and 45 cm3/s
and pressures between 800 and 1200 bar.
The magnetic behavior of the parts was measured with a special frame that clamps
the molded part. The magnetic permeability was found to be around the value of 20.
With a magnetic field that reaches 5 kA/m a flux density of 120 mT was generated. This
appears not to be the maximum flux density. Finally a rotor was molded and applied
into a small electro motor application. In further tests it has to show it’s capability.
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